Iron deficiency chlorosis in plants is often associated with soil conditions that appear to restrict exchange of gases with the atmosphere, such as fine texture, lack of aggregation, excessive moisture, or discontinuity in the profile in the form of plowsole, hardpan, claypan, or stratified deposits. These conditions can cause CO2 to accumulate in the soil and, particularly in calcareous soils, produce substantial concentrations of HCO3 ions. Solution culture studies (1, 14) have shown that NaHCO3 can cause a marked reduction in iron absorption by some kinds of plants. Thus has arisen the so-called bicarbonate hypothesis to explain the variable chlorosis of plants growing in calcareous soils.
The bicarbonate hypothesis represents a sound approach to the problem. The difficulty is that a causal relationship between bicarbonate ion and chlorosis in soil-grown plants has not Nitrogen was supplied to the plants in the form of a solution of mixed nitrates of calcium and magnesium, added at the start of the experiment and once during the experiment in quantity sufficient to give 50 ppm N in the soil solution at each addition.
After the plants were well established, each jar was covered with aluminum foil which was fitted closely around plant stems and sealed to the rim of the jar, to the tensiometer stem, and to the glass tube inserted for application of water. The desired gas mixture was injected continuously into this space at a rate between 50 and 100 cc per minute. Samples of soil gas were obtained by the equilibrium method of Taylor and Abrahams (11) by connecting a bottle to a glass tube 10 mm ID that was installed through the drain hole near the bottom of the jar so that the inner end was close to the center of the soil mass. Oxygen was measured polarographically, using a rotating platinum electrode as described by Kolthoff and Lingane (6), calibrated with known gas mixtures. This method of measurement gave the same results as the volumetric absorption method but was considerably more rapid.
Occasional measurements of CO2 concentrations in the soil were made by the volumetric absorption method. In no case did the measured values reach 1 %.
Soil treatments consisted of untreated controls and four levels of CaCO3: 0.5 %, 1 Results of the present experiment indicate that oxygen deficit in soils may be a contributing cause of iron (& manganese) deficiency in the field. Absorption of both elements was depressed either by adding CaCO3 to the soil or by reducing the oxygen concentration in the soil; neither factor, by itself, caused visible chlorosis but the combined effects were additive and caused distinct chlorosis. If subsequent studies show that oxygen deficit is sometimes a factor in producing chlorosis in the field, then variations in soil oxygen level may account for some of the observed differences in severity of chlorosis.
The mechanism for these effects is not immediately apparent. It was not operative in the solution culture study reported by Lindsay and Thorne (7) in which oxygen concentrations as low as 2.5 % in the aeration stream failed to depress iron absorption by bean plants. This would suggest that the mechanism may be operative only in soils. Furthermore, the fact that HCO3 ion concentrations were lower in the low oxygen cultures than in the high oxygen cultures indicates that a CO,-HCO3 ion mechanism was not involved in the responses to oxygen level.
One possible explanation of the oxygen effect is that metabolic ion absorption was depressed at the low level of oxygen. This seems doubtful, however, in view of the following considerations:
A, If such a mechanism exists, it should have depressed iron absorption in the studies of Lindsay and Thorne (7) 
